Pontile regulation of ventilatory activity in the adult rat.
Our purpose was to characterize the pontile components of the brain stem ventilatory control system in rats. This study was precipitated by reports that this pontile component might differ fundamentally from that of other species. Efferent activity of the phrenic nerve was recorded in anesthetized, vagotomized, paralyzed, and ventilated adult rats. As in other species, electrical stimulations of the rostral pons caused premature terminations and/or onsets of phrenic activity in eupnea. Electrolytic lesions of rostrolateral pons resulted in apneusis, characterized by significant prolongations of the phrenic burst. Some effective lesions were in the region of the nucleus parabrachialis medialis and the Kolliker-Fuse nucleus, the site of the pneumotaxic center. Other lesions resulting in apneusis were ventral to the pneumotaxic center. As in cats, lesions in the caudal pontile reticular formation caused the duration of the apneustic neural inspiration to return toward that of eupnea. Again, as in other species, gradual alterations from eupnea to gasping in the rat were recorded during hypoxia, which was induced by ventilation with carbon monoxide. We conclude that the brain stem respiratory control system is similarly organized in rats and other mammalian species. These results have implications for contemporary hypotheses concerning the neurogenesis of ventilatory activity.